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Helminth Parasites Collected from Rattus rattus on Lanyu, Taiwan 
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abstract: The helminth fauna of 53 Rattus rattus captured on Lanyu, Taiwan, was studied and compared 
with that found in a survey carried out on this island in 1959. One trematode, 3 cestode, and 14 nematode 
species were detected. Among the nematodes, Calodium hepaticum ( =Capil!aria hepatica), Strongyloides ratti, 
Strongyloides venezuelensis, Orientostrongylus tenorai, Mastophorus muris, Ascarops strongylina, and Pterygo- 
dermatites whartoni were recorded for the first time from the rat on this island. Gongylonema neoplasticum and 
Protospirura muricola, which had been recorded by the survey in 1959, were not observed. Morphological and 
morphometric data are given for O. tenorai, Globocephalus connorfilli, A. strongylina, Pterygodermatites tani, 
and P. whartoni. Orientostrongylus ratti was synonymized with O. tenorai. Globocephalus connorfilii and A. 
strongylina were assumed to be shared between rat and swine on this island. 
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Lanyu (Orchid Island, Koto-sho or Botel To¬ 
bago; 22°00'-05'N, 121°29'-36'E; ca. 45 km 2 ) is 
a small island located about 70 km southeast of 
the main island of Taiwan. This island is famous 
ethnologically for its aboriginal Yami tribe but 
has been also noticed zoogeographically because 
its fauna is composed of both the Philippine and 
Taiwan elements (cf. Kano, 1935-1936). On 
Lanyu, Rattus rattus is abundant in the fields. 
During a survey on tsutsugamushi disease (scrub 
typhus) on this island in 1990, 53 rats were 
trapped. This article reports the helminths col¬ 
lected from the rats in comparison with the re¬ 
sults of a similar survey carried out on Lanyu in 
1959 (Myers and Kuntz, 1960). Brief descrip¬ 
tions are made for 5 nematode species that have 
not been described adequately from murines and/ 
or have special taxonomical interest. 

Materials and Methods 

Rats, Rattus rattus, were captured with wire-cage live 
traps in the bushes along the southwestern coast of 
Lanyu during the period 5-10 August 1990. They were 
anesthetized to death with ether. Then, laparotomy was 
performed, and the liver was checked with naked eyes 
for the presence of Calodium hepaticum (=Capillaria 
hepatica) eggs and Taenia taeniaeformis strobilocerci. 
The alimentary canal and lungs were resected and fixed 
in 5% formalin solution. Helminths were collected from 
these viscera under a dissecting microscope. Trema- 
todes and cestodes were stained with Meyer’s hema¬ 
toxylin or cleared in glycerin-alcohol solution. Nem¬ 
atodes were cleared in glycerin-alcohol or creosote for 
microscopical observation. Figures were made with the 
aid of a drawing tube equipped on a Nikon Optiphoto 
microscope. Measurements are in micrometers unless 
otherwise stated. Representative specimens are depos¬ 
ited in the National Science Museum, Tokyo (NSMT). 


Results 

The helminths detected are shown in Table 1 
and are compared with the data of Myers and 
Kuntz (1960). One trematode, 3 cestode, and 14 
nematode species were collected. Echinostoma 
sp. was strongly shrunken, preventing species 
identification. Gongylonema neoplasticum and 
Protospirura muricola, which had been recorded 
by Myers and Kuntz (1960), were not observed, 
whereas 6 nematode species were first recorded 
in the present study (i.e., C. hepaticum, Stron¬ 
gyloides ratti, Strongyloides venezuelensis, Ori¬ 
entostrongylus tenorai, Mastophorus muris, and 
Ascarops strongylina). Angiostrongylus canto- 
nensis was not recorded in Myers and Kuntz 
(1960) but later reported by the same authors 
(Kuntz and Myers, 1964) from Lanyu. Concur¬ 
rent infection with S. ratti and S. venezuelensis 
was common; however, it was difficult to obtain 
all worms because they were embedded in the 
villi of the small intestine. Hence, the exact prev¬ 
alence of each species could not be determined. 

Orientostrongylus tenorai Durette-Desset, 1970 

Syn. Orientostrongylus ratti 
Kamiya and Ohbayashi, 1980 

(Trichostrongyloidea: Heligmonellidae: 

Nippostrongylinae) 

Male: Length 1.47-1.78 mm, width at mid¬ 
body 50-70. Cephalic vesicle 36-42 Jong by 22- 
28 wide. Nerve ring 103-133 and excretory pore 
154-179 from anterior extremity. Esophagus 
282-313 long by 20-26 wide near posterior end. 
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Table 1. Prevalence of helminth parasites in Rattus rattus on Lanyu, Taiwan (%). 



Year of examination: 
No. of rats examined: 
Site in host 

1959* 

80 

1990 

53 

Trematoda 

Echinostoma sp. 

Small intestine 

- 

1.9 

Cestoidea 

Taenia taeniaeformis 

Liver 

- 

5.7 

Raillietina celebensis 

Small intestine 

— 

35.8 

Hymenolepis diminuta 

Small intestine 

- 

3.8 

Nematoda 

Calodium hepalicum 

Liver 

0.0 

18.9 

Eucoleus bacillalus 

Stomach 

0.0 

9.4 

Capillaria sp. 

- 

2.5 

0.0 

Strongyloides spp.f 

Small intestine 

0.0 

71.7 

Angiostrongy/us cantonensis 

Pulmonary artery 

0.0 

1.9 

Nippostrongylus brasiliensis 

Small intestine 

38.8 

69.8 

Orientostrongylus tenorai 

Small intestine 

0.0 

66.0 

Globocephalus connorfilii 

Small intestine 

6.3* 

11.3 

Syphacia muris 

Cecum 

1.3* 

20.8 

Heterakis spumosa 

Large intestine 

1.3 

22.6 

Gongylonema neoplasticum 

Stomach 

20.0 

0.0 

Protospirura muricola 

Stomach 

6.3 

0.0 

Mastophorus muris 

Stomach 

0.0 

22.6 

Ascarops strongylina 

Stomach 

0.0 

5.7 

Pterygodermatites spp.§ 

Small intestine 

11.3 

13.2 


* Data from Myers and Kuntz (1960). 

t Mixture of S. ratti and S. venezuelensis. 

* Species identification was not made. 

§ Mixture of P. tani and P. whartoni. 


Cuticular ridges number 19 or 20 at midbody. 
Spicules 82-94 long. 

Female: Length 1.70-2.33 mm, width at 
midbody 52-70. Cephalic vesicle 38-44 long by 
24-32 wide. Nerve ring 105-125 and excretory 
pore 128-179 from anterior extremity. Esoph¬ 
agus 269-344 long by 26-32 wide near posterior 
end. Cuticular ridges number 20 at midbody. 
Vulva 102-132 and anus 42-60 from posterior 
extremity. Vagina vera 29-40 long, vestibule 30- 
42 long, sphincter 28-46 long, and infundibulum 
80-104 long. Eggs 64-80 by 24-36. 

Host: Rattus rattus. 

Site in host: Small intestine. 

Locality: Lanyu, Taiwan. 

Specimens deposited: NSMT As-226 1 . 

Remarks: The number of cuticular ridges of 
the present material is identical to that described 
for Orientostrongylus ratti Kamiya and Ohbaya- 
shi, 1980, which was collected from R. rattus and 
R. norvegicus in Thailand (M. Kamiya and 
Ohbayashi, 1980). However, O. ratti is distin¬ 
guished from O. tenorai only by the slight dif¬ 
ference in number of cuticular ridges (M. Kamiya 


and Ohbayashi, 1980). Fukumoto and Ohbaya¬ 
shi (1985) reported a considerable variation in 
the number of the cuticular ridges of Oriento¬ 
strongylus ezoensis Tada, 1975, from/?, norvegi¬ 
cus in Japan. It is highly probable that the dif¬ 
ference in the number of the cuticular ridges 
between O. tenorai and O. ratti is an intraspecific 
variation. Orientostrongylus ratti is thus regard¬ 
ed as a junior synonym of O. tenorai. 

Globocephalus connorfilii Lane, 1922 

(Ancylostomatoidea: Ancylostomatidae: 

Ancylostomatinae) 

(Figs. 1-5) 

General: Small but stout worm. Buccal cav¬ 
ity well developed, globular, with thick wall (Figs. 
1, 2). Oral opening inclined dorsally (Fig. 2). 
Esophageal gutter extending to level slightly pos¬ 
terior to oral opening (Figs. 1, 2). Subventral 
lancets of buccal cavity weakly developed (Figs. 
1 , 2 ). 

Male (4 worms): Length 4.15-4.60 mm, 
width at midbody 246-265. Buccal cavity 140- 
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Figures 1-5. Globocephalus connorfilii collected from Rattus rattus on Lanyu, Taiwan. 1, 2. Cephalic ex¬ 
tremity, dorsal (1) and left lateral (2) views. 3. Bursa copulatrix, ventral view. 4. Spicules and gubemaculum, 
right lateral view. 5. Tail of female, right lateral view. 


160 long by 101-113 wide. Nerve ring 382-454, 
excretory pore 324-390, and deirids 332-474 
from anterior extremity. Esophagus 632-679 long 
by 133-150 wide. Bursa copulatrix well devel¬ 
oped, symmetrical: prebursal rays minute; ven¬ 
tral rays thin, equal, fused along total length; 


lateral rays stout, divergent from each other, and 
extemolateral ray shorter than other laterals and 
ending distant from bursal rim; extemodorsal 
rays arising from middle of dorsal ray, directing 
posterolaterally; dorsal ray divided at distal x h 
into 2 branches, each of which trifid distally (Fig. 
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Figures 6-9. Ascarops strongylina collected from Rattus rattus on Lanyu, Taiwan. 6. Anterior part of male, 
ventral view. Arrowheads indicate deirids. 7. Posterior part of male, left lateral view. 8. Caudal extremity of 
male, left subventral view. 9. Spicules and gubernaculum, right lateral view. 


3). Genital cone with 1 pair of minute pedun- Female (7 worms): Length 4.53-7.15 mm, 
culate papillae on posterior lip and 1 unpaired width at midbody 245—435. Buccal cavity 160— 
sessile papilla on anterior lip (Fig. 3). Spicules 183 long by 117-140 wide. Nerve ring 356-514, 
equal, filiform, distal ends fused, 450-488 long excretory pore 348—411, and deirids 363—425 
(Fig. 4). Gubernaculum boat shaped, about 80 from anterior extremity. Vulva 2.88—4.48 mm 
long (Figs. 3, 4). from anterior extremity, dividing body unequal- 
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ly, with forebody: hindbody ratio of 1.51-1.84: 
1. Esophagus 600-814 long by 152-198 wide. 
Tail conical, distally pointed sharply, 129-176 
long (Fig. 5). Eggs present in females larger than 
6.5 mm in length, elliptical, thin-shelled, con¬ 
taining 1-2-cell-stage embryos, 54-64 by 28-36. 

Host: Rattus rattus. 

Site in host: Small intestine. 

Locality: Lanyu, Taiwan. 

Specimens deposited: NSMT As-2262. 

Remarks: Most of the morphological char¬ 
acteristics of the present worms are identical to 
the original description of G. connorfdii by Lane 
(1922, 1923). Although it has been stated that 
the esophageal gutter is protruded only slightly 
into the buccal capsule (cf. Popova, 1955), the 
figure in the original description (Lane, 1923) 
indicates that the gutter is fairly extended as in 
the present material. Globocephalus connorfdii is 
a common parasite of swine of the Oriental Re¬ 
gion and Pacific islands and has been also re¬ 
corded from Leopoldamys sabanus (=Rattus sa- 
banus ) in Malaysia (Singh and Cheong, 1971). 

Ascarops strongylina (Rudolphi, 1819) 

(Spiruroidea: Spirocercidae: Ascaropsinae) 
(Figs. 6-9) 

General: Slender worm. Lips poorly devel¬ 
oped. Buccal cavity with 6 teeth. Pharynx straight, 
with 15-19 spiral thickenings (Fig. 6). Deirids 
asymmetrical (Fig. 6). Left lateral ala well de¬ 
veloped, arising from left deirid (Fig. 6). Right 
lateral ala absent. 

Male (1 worm): Posterior body coiled ven- 
trally (Fig. 7). Length 13.5 mm, width at mid¬ 
body 253. Pharynx 86 long by 32 wide. Muscular 
esophagus 336 long by 46 wide; glandular esoph¬ 
agus 2.83 mm long by 110 wide. Nerve ring 316, 
excretory pore 363, right deirid 386, and left dei¬ 
rid 120 from anterior extremity. Caudal alae thick 
and asymmetrical: right ala larger. Perianal sur¬ 
face with rugose longitudinal ridges (Figs. 7, 8). 
Anus surrounded by large hemicircular disc with 
prominently serrated margin (Fig. 8). Four pairs 
of pedunculate papillae situated preanally, 1 pair 
of pedunculate papillae at midtail, and 4 pairs 
of minute sessile papillae and phasmidial pores 
grouped on ventromedian elevation near pos¬ 
terior extremity (Fig. 8). Spicules markedly dis¬ 
similar: right one 520 long and left one filiform, 
2.10 mm long (Fig. 9). Gubernaculum triangular 
in ventral view, 64 long (Fig. 9). Tail 312 long. 

Female (2 worms): Length 17.8-21.3 mm. 


width at midbody 277-300. Pharynx 90-102 long 
by 32-34 wide. Muscular esophagus 312-376 long 
by 44—50 wide; glandular esophagus 2.85-3.59 
mm long by 119-132 wide. Nerve ring 293-320, 
excretory pore 343-395, right deirid 339-394, 
left deirid 152-261, and vulva 8.3-10.9 mm from 
anterior extremity. Tail 250-254 long. Only un¬ 
fertilized eggs present. 

Host: Rattus rattus. 

Site in host: Small intestine. 

Locality: Lanyu, Taiwan. 

Specimens deposited: NSMT As-2263. 

Remarks: Although the present male has a 
somewhat shorter left spicule, other character¬ 
istics are identical to those of Ascarops stron¬ 
gylina (cf. Shmitova, 1964; Shoho and Machida, 
1979). Ascarops strongylina is a well-known, cos¬ 
mopolitan nematode of swine, but it has not been 
recorded from Rattus. 

Plerygodermatites tani (Hoeppli, 1928) 
(Rictularioidea: Rictulariidae) 

Male (2 worms): Length 1.66-6.80 mm, 
width at midbody 126-514. Number of comb 
pairs 64-68; last several pairs small and pointed. 
Buccal depth 28-54. Muscular esophagus 162— 
442 long by 28-78 wide; glandular esophagus 
0.51-1.75 mm long by 48-137 wide. Nerve ring 
132-328, excretory pore 188-458, and deirids 
246-593 from anterior extremity. Posterior end 
not bent ventrally. Preanal fans 2 or 3 in number, 
anterior 1 or 2 rudimentary, posterior 1 mod¬ 
erately developed. Tail conical, 76-171 long. 
Caudal papillae 10 pairs: 2 pairs preanal, 1 pair 
adanal, and 7 pairs postanal. Spicules almost 
equal, simple, slightly bent ventrally: right spic¬ 
ule 76-81 long and left spicule 70-84 long. 

Host: Rattus rattus. 

Site in host: Small intestine. 

Locality: Lanyu, Taiwan. 

Specimens deposited: NSMT As-2264. 

Remarks: Morphology of the present males 
is identical to the previous descriptions of the 
male P. tani (cf. Le-Van-Hoa, 1965; Hasegawa 
et al., 1993) 

Plerygodermatites whartoni 
Tubangui, 1931 

(Rictularioidea: Rictulariidae) 

General: Morphology identical to that of P. 
tani except male caudal structure. 

Male (3 worms): Length 4.58-6.15 mm, 
width at midbody 254-359. Number of comb 
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pairs 60-62. Buccal depth 46-51. Muscular 
esophagus 265-394 long by 54-76 wide; glan¬ 
dular portion of esophagus 1.13-1.61 mm long 
by 98-128 wide. Nerve ring 238-312, excretory 
pore 308-^421, and deirids 419-600 from ante¬ 
rior extremity. Posterior end bent ventrally. Pre- 
anal fans 3^4 in number, posterior 3 well de¬ 
veloped. Ta conical, 160-228 long. Caudal 
papillae 10 pairs: 2 preanal, 1 adanal, and 7 post- 
anal. Spicules dissimilar, simple, curved ven¬ 
trally: right spicule 65-83 long and left spicule 
138-170 long. 

Host: Raitus rattus. 

Site in host: Small intestine. 

Locality: Lanyu, Taiwan. 

Specimens deposited: NSMT As-2265. 

Remarks: The present males are identical 
morphologically to the previous descriptions of 
P. whartoni (cf. Schmidt and Kuntz, 1967; Hase- 
gawa et al., 1993). Females of P. whartoni are 
indistinguishable from those of P. tani (cf. Hase- 
gawa et al., 1993). 

Discussion 

All of the present nematode species from Lan¬ 
yu except G. connorfilii and A. strongylina had 
been apparently introduced to this island from 
the adjacent areas by the rats because these par¬ 
asites have also been recorded from R. rattus and 
R. norvegicus of the Philippines, the main island 
of Taiwan, South China, and the Ryukyu Ar¬ 
chipelago (cf. Yokogawa, 1920; Tubangui, 1931; 
Chen, 1936; M. Kamiyaetal., 1968; H. Kamiya 
and Machida, 1977; M. Kamiya and Kanda, 
1977; Hasegawa et al., 1988, 1993; Hasegawa, 
1990). The rats on Lanyu are considered to have 
arrived relatively recently because the Yami peo¬ 
ple have an oral tradition that there was no rat 
before large ships called at the ports of the island 
(Kano, 1933). The geographical origin of R. rat¬ 
tus on Lanyu has not been adequately studied, 
although its morphological affinity with the Phil¬ 
ippine population was pointed out (cf. Tokuda, 
1941). 

There are several discrepancies in the species 
composition and prevalence of the rat parasites 
on Lanyu between the survey by Myers and Kuntz 
(1960) and the present one (Table 1). It is prob¬ 
able that the helminth fauna of the rats on this 
island has changed during the past 3 decades. It 
is also likely, however, that some of the species 
were overlooked by Myers and Kuntz (1960) be¬ 
cause minute nematodes such as Strongyloides 
spp. and male S. muris were not recorded in their 


report. Orientostrongylus tenorai resembles im¬ 
mature Nippostrongylus brasiliensis in appear¬ 
ance, and both have been confused in many sur¬ 
veys until recently. 

It is of special interest that 2 swine nematodes, 
G. connorfilii and A strongylina, were found from 
R. rattus on Lanyu. They were apparently mature 
adults, indicating that the rat could be a suitable 
host of these parasites, although the prevalence 
and intensity of A. strongylina was low and its 
females had only unfertilized eggs. On Lanyu, 
the Yami people rear, often pasture, small short¬ 
eared black pigs, which have affinities with those 
of the Philippines (Tanaka et al., 1981). Although 
no parasitological examination of the pigs was 
made, it is highly probable that G. connorfilii and 
A. strongylina are shared by the pigs and the 
rodents on this island. 

Rodents have been known as paratenic hosts 
of A. strongylina but have not been recorded as 
natural final hosts of it (cf. Dimitrova, 1966). 
However, Ono (1933) observed that A. stron¬ 
gylina developed to adult stage in rabbits exper¬ 
imentally infected with the third-stage larvae from 
dung beetles, demonstrating that this nematode 
has a wider host range. This observation was 
confirmed by Chowdhury and Pande (1969), who 
also recovered mature A. strongylina from the 
stomachs of rabbits and guinea pigs by experi¬ 
mental infection. Moreover, Webster and Speck- 
mann (1977) reported many adults of A. stron¬ 
gylina from the proventriculus of a cockatoo. It 
is thus suggested that the presence of adult A. 
strongylina in a wild rodent is not an exceptional 
phenomenon. 

A species of the genus Globocephalus has been 
recorded from the feral rat, Diplothrix legata, on 
Amami and Okinawa islands, the Ryukyu Ar¬ 
chipelago, Japan, where wild boar, Sus scrofa 
riukiuanus, is distributed (Itagaki et al., 1981; 
Hasegawa, 1987). Itagaki et al. (1981) identified 
it as G. longemucronatus (Molin, 1861) based on 
Popova (1955) and Yamaguti (1935). Hartwich 
(1986), however, claimed that the criteria used 
by Popova (1955) were incorrect and considered 
that G. longemucronatus sensu Yamaguti, 1935, 
was G. connorfilii. The species of Globocephalus 
parasitic in D. legata is hence considered to be 
G. connorfilii, although the males have somewhat 
longer spicules (0.60-0.67 mm in males with body 
length of 3.40-5.40 mm [Itagaki et al., 1981], 
0.60-0.77 mm in males with body length of 5.4- 
6.4 mm [Hasegawa, unpubl. data]). 

Two additional species of the genus Globo- 
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cephalus are known from rodents: Globocephalus 
howelli (Khalil, 1973) from Cricetomys gambi- 
anus of Tanzania and Globocephalus callosciuri 
Cassoneand Krishnasamy, 1986, from Callosci- 
urus caniceps of Malaysia (Khalil, 1973; Cassone 
and Krishnasamy, 1986). Globocephalus callo¬ 
sciuri resembles G. connorjilii closely in having 
weakly developed subventral lancets in the buc¬ 
cal cavity but differs in having a longer buccal 
capsule (240 long in holotype male with body 
length of 5.89 mm and 310 long in paratype 
female with body length of 9.65 mm [Cassone 
and Krishnasamy, 1986]). 

Pterygodermatites tani and P. whartoni are in¬ 
distinguishable by female morphology, but their 
males are quite different in genital morphology 
(cf. Le-Van-Hoa, 1965; Hasegawa et al., 1993). 
The concurrent infection of both species in a rat 
on the small island may indicate that P. tani has 
2 types of males, 1 of which has been regarded 
as P. whartoni (cf. Hasegawa et al., 1993). 
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